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ST Day 2000: Reducing Risk for the Next Generations” - ASTP 

In-Space Agenda 




Hall Propulsion Technology Development 
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ST Day 2000: Reducing Risk for the Next Generations 


Technology goals and objectives 

It is the goal of this activity to develop 50 kW class Hall thruster 
technology in support of cost and time critical mission applications 
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‘SI Day 2000: Reducing Risk for the Next Generations” - Hall Propulsion 

50 kW Thruster Technology 



Major accomplishments (FYOO): 

The NASA T-220 10 kW Hall Effect Thruster demonstrated over 500 mN 
thrust at 2450 seconds specific impulse (Isp) and 59% total efficiency 
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‘ST Day 2000; Reducing Risk for the Next Generations” - Hall Propulsion 

50 kW Thruster Technology 
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‘ST Day 2000: Reducing Risk for the Next Generations’’ - Hall Propulsion 

50 kW Thruster Applications 
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“S7 Day 2000: Reducing Risk for the Next Generations” - Hall Propulsion 

EXPRESS Ground/Space Correlation 


Sensors integrated on to Express-A, #2 and launched 

• Data being collected 
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‘ST Day 2000; Reducing Risk for the Next Generations” - Hall Propulsion 

Current Status 


Major accomplishments (FYOO): 
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“ST Day 2000: Reducing Risk for the Next Generations” - Hall Propulsion 

EXPRESS Ground/Space Correlation 


Sensor Types 

• Pressure: Measure local density to understand how plume expands 
Simple measurement, previously conducted 
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“ST Day 2000: Reducing Risk for the Next Generations’’ - Hall Propulsion 

EXPRESS Ground/Space Correlation 


Sensor Types (continued) 

• Ion Current: Measure the flux density of the plume ions 

- Simple measurement, not previously conducted 
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“ST Day 2000: Reducing Risk for the Next Generations” - Hall Propulsion 

EXPRESS Ground/Space Correlation 



“ST Day 2000: Reducing Risk for the Next Generations ” - Hall Propulsion 

EXPRESS Ground/Space Correlation 



“ST Day 2000: Reducing Risk for the Next Generations’’ - Hall Propulsion 

EXPRESS Ground/Space Correlation 
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Vehicles 
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2040: 4th Generation RLV 

♦ Routine Passenger Space Travel 

♦ 1 ,000x Cheaper 

♦ 20,000x Safer 
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Systems Engineering and Requirements Definition 
2nd Generation RLV Competition and Risk Reduction 
NASA Unique systems 
Alternate Access to Space Station 


Integrated Space 
Transportation Plan 

Ensure continued safe access to space through Space Shuttle Safe 
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for Science and Technology 





2nd Gen Program Planning Process 



Contractor 





2nd Generation Program Plan 























2nd Generation RLV O bjectives 

What 2nd Gen RLV must accomplish to meet our Goals 







2 nd Generation RLV Program Office Structure 



.0 Alternate Access Alternate Access 

MSFC 






















Requirements Drives the Process 
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Include Shuttle Lessons Learned/ Business Case Closure 










Significant 2nd Technology Drivers 

Crew Escape and Survival 





DOD Technologies 





Space Shuttle Upgrades 

• Cooperation with the Space Shuttle Upgrades 
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X - Vehicles 

The 2nd Generation Program is linked 
to the success of the current X-Vehicle 
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2nd/3rd Synergy Management Structure 










Joint Air Force/NASA Efforts 

2nd Generation Program is coordinating its risk reduction 
investments with ongoing Air Force Space T ransportation 
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- Cross cutting risk reduction - available to all concepts with no proprietary issues 

- Develops in-house “Smart Buyers”. 

- A second cycle will be implemented to fill risk reduction gaps. 

Alternate Access will be addressed separately based on study results from current 
contracts 
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major program “Decision Gates”. 

- NAR recommendations 

- Systems Requirement Review 

- Commitment to Full Scale Development (FSD) 
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Recent Accomplishments 

Successfully completed Program Readiness Review (May 17, 2000) 

- First major milestone required by 7120.5A 

— “Program Formulation” until Non-advocate Review in June 2001 



• Draft NRA released on September 21, Final to be released October 10 

External requirements assessment team formulated 

- Required skill areas (Shuttle / RLV experience, investment experience) identified, potential team members 
in work 


Summary 
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♦ Looking forward to continuing to work with Industry to achieve the Nation’s 
goal of developing the next generation Reusable Launch Vehicle 
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Proaram Objectives and Plans 



ST Day 2000: Reducing Risk for the Next Generations ” - X33 Update 

Outline 



ST Day 2000: Reducing Risk for the Next Generations ” - X33 Update 

Program Overview 




‘ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

X-33 Elements 


Isometric View 
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Aircraft-like Operations: Two Seven-Day Turnarounds 
and One Two-Day Turnaround During Flight Test Series 



</) 

+■* 

O 

a= 

ui 

</> 

(0 

O 

To 

© 

Q£ 


c 

a> 

E 

a> 

L. 

o 

c 

To 

c 

o 

-o 

< 


c 

© 

E 

0) 

1 - 

o 

c 

To 

c 

o 

T5 

"O 

< 

0) 

E 

(0 

CO 


(/) 

_© 

o 

k. 

Q. 

.C 

O) 


o 

<£ 

o 

0) 

a 

CO 

’+■* 

(0 

0) 

a 

0) 

a: jfi 

o .E 
*1 o 
.E Q. 

P* <0 
“ *-* 
© CO 

S Q 


CO 


tf) 

“O 

<0 

o 


CO 


in 

I 

00 

(ft 


■C -C X 
0 ) 0 ) 0 ) 


s 

o 


c 

© 

3 

.a 


CO 

T3 

c 

CO 

To 

E 

u. 

o 


c 

g> 
c 

© r- 

GQ — 


© 

CO 

© 

E 

L. 

© 


J2 

o 

t 

LU 

</) 

© 

O 

To 

© 

0£ 


© 

c 

E 

© 

-j 

E 

o 


c 

o 

‘55 

c 

© 


CM CO Tt 


O) O) O) O) 
ll lZ EH ui 


“O 

© 

© 

a 

co 


X 

© 


CO 

■C 

O) 


“ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

Expanding The X-33 Envelope 


♦ Demonstrate Aircraft-like Reusability, Maintenance and Scheduling 

• Flying One (1) Two-day T urnaround Flight. 

• Flying Two (2) Consecutive Seven-day Turnaround Flights. 
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Measure Surface Catalysis Caused by Atomic Oxygen 
Measure Boundary Layer Transition 

“ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

Technologies Demonstrated 



Overall Assembly 75% Complete 

“ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

Vehicle Assembly in Palmdale 


Overall Assembly 75% Complete 



‘ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

X-33 Assembly Floor 




Crews Wiring X-33’s Avionics Bay Within Primary Assembly Structure 



‘ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

X-33 Assembly Floor 




‘ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

Nose Landing Gear 






‘ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

Systems Installations 



‘ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

Canted Fins and Tails 




Upper Surface TPS 
AFRSI/FRSI Blankets 



‘ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

Thermal Protection System 


♦ Test Conducted on Structural 
Test Article (ST A) - Identical 
to X-33 Flight Tank 




‘ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

LO2 Tank Testing at MSFC 


♦ Technology 

• Graphite/epoxy Composite Material 

• Primary Load Structure 




“ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

LH2 Composite Tank Test at MSFC 



♦ Unprecedented Success With Extensive Test Program 
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Completed 25 ■ Acre, $32 Million X-33 Flight Operations Center on Edwards Air Force Base, Calif. 



‘ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

Flight Operations Center 





Strong Back with Weight Simulator 

‘ST Day 2000: Reducing Risk for the Next Generations” - X33 Update 

Flight Operations Center 






